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(54) ELECTROSTATIC IMAGE DEVELOPING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic image developing toner having low 
fixing temperature which can respond for the requirements of energy saving, fast printing and 
copying and color printing or the like, which has excellent storage property and fluidity and high 
offset temperature and which can form an image of good picture quality with high resolution. 
SOLUTION: In the electrostatic image developing toner containing at least a binder resin, a 
coloring agent and a polyfunctional ester compound, the polyfunctional ester compound is an 
aromatic polyvalent carboxylic acid alkylester having >15 carbon atoms in the alkyl part. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A toner for electrostatic charge image development characterized by this polyfunctional 
ester compound being aromatic-polyvalent-carboxylic-acid alkyl ester whose number of carbon atoms 
of an alkyl part is 15 or more in a toner for electrostatic charge image development which contains 
binding resin, colorant and a polyfunctional ester compound at least. 

[Claim 2]The toner for electrostatic charge image development according to claim 1 which is that 
aromatic-polyvalent-carboxylic-acid alkyl ester indicates a maximum endothermic peak to be to a 
50-80 ** field in a DSC curve measured with a differential scanning calorimeter at the time of 
temperature up. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]About the toner for electrostatic charge image development for developing the 
electrostatic latent image formed on the photo conductor by xerography, an electrostatic printing 
method, etc., in more detail [ both ], this invention is excellent in fixability and preservability (blocking 
resistance), and relates to the toner for electrostatic charge image development which can moreover 
form a high-definition picture. 
[0002] 

[Description of the Prior Art]In image forming devices, such as an electrophotography device and an 
electrostatic printing device, on the photo conductor electrified uniformly and uniformly, image 
exposure is performed, an electrostatic latent image (electrostatic charge image) is formed, and 
negatives are developed by ranking second and making a developer adhere to an exposure region or a 
non exposure area. After the developer image formed on the photo conductor is transferred on 
transfer materials, such as paper and an OHP sheet, it is usually fixed to it on a transfer material by 
various methods, such as heating, application of pressure, and solvent vapor. As a developer, the toner 
for electrostatic charge image development which consists of a coloring particle which distributed 
colorant and other additive agents (for example, a charge controlling agent, a release agent, etc.) is 
used into binding resin. 

[0003]Conventionally, the pulverizing method toner which ground to thermoplastics the resin 
composition which carried out melting mixing of colorant or the other additive agents as a toner for 
electrostatic charge image development, and was produced by classifying was in use. In recent years, 
polymerization process toner also with an abbreviation of complicated processes, such as grinding and 
a classification, control of particle diameter is easy and possible and good image quality is used widely. 
Generally polymerization process toner the monomer composition containing a polymerization nature 
monomer, colorant, a charge controlling agent, a release agent, etc., After supplying to the drainage 
system carrier fluid inside of the body containing dispersion stabilizer, distributing using the agitating 
equipment which has high shearing and making the detailed drop of this monomer composition form, it 
is manufactured by carrying out suspension polymerization. The polymer generated by the 
polymerization of a polymerization nature monomer serves as binding resin, and colorant and other 
additive agents are distributing in it. 

[0004]It is minute to the toner for electrostatic charge image development, the picture of the 
outstanding high-concentration image quality can be formed in it, and image quality does not 
deteriorate in it by change of environment such as temperature and humidity, either, but, moreover, it 
is required for it are continuous printing, that a consecutive copy should be possible, etc. In addition 
to these characteristics, the toner for electrostatic charge image development is urged to be able to 
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respond to that it can contribute to energy saving, printing, and improvement in the speed and 
colorization of a copy etc. these days. Therefore, moreover, in addition, the toner for electrostatic 
charge image development is urged to improve fixability, such as a fall of fixing temperature, without 
maintaining high definition and spoiling preservability. 

[0005]Specifically in image forming devices with which the toner for electrostatic charge image 
development is used, such as a copying machine of an electrophotographying system, and a printer, 
reduction of power consumption is attained these days. The process of consuming energy also 
especially in an electrophotographying system is a fixing process for being established, after 
transferring the toner image on a photo conductor on transfer materials, such as paper. Generally, in 
the fixing process, in order to fix a toner image on a transfer material, the fixing roll and fixing belts 
which were heated at not less than 1 50 ** are used, and the electrical and electric equipment is used 
as the energy source. Lowering this fixing temperature is called for from a viewpoint of energy saving. 
[0006]Improvement in the speed of printing speed or copy speed is called for these days. While 
compositeHzing of an image forming device and the network of a personal computer progress 
especially, the demand to high speed printing or high speed copying is increasingly stronger. 
Therefore, in the high speed printer or the high speed copying machine, shortening of fixing time is 
needed. 

[0007]In the design of the toner for electrostatic charge image development, there is a method of 
reducing the glass transition temperature of binding resin as the technique of meeting the demand 
from such an image forming device. However, if the glass transition temperature of binding resin is 
reduced, all over preservation of a toner, or the toner box of a developer, particle toner will cause 
blocking mutually, and will be floe, and it will be a toner what is called with bad preservability. 
[0008]These days, the color printing and color copying art by an electrophotographying system are 
developed. In order to perform color printing and color copying, usually the electrostatic latent image 
on a photo conductor was developed using the color toner of 3 thru/or 4 colors, and was transferred 
at once or one by one on the transfer material, and it is established after an appropriate time. For this 
reason, the thickness of the toner established compared with a monochrome image becomes thick. In 
order to make it color to a predetermined color tone with mixed colors, it is required at the time of 
fixing to carry out melting of two or more overlapping color toner uniformly. 

[0009]Therefore, it is necessary to make it easy to design the melt viscosity near fixing temperature 
low compared with the conventional thing, and to fuse in color toner. There are methods, such as 
making the molecular weight of binding resin low, or lowering glass transition temperature as the 
technique of making melt viscosity of a toner low, compared with the conventional toner. However, by 
any method, it will be easy to cause blocking and will be a toner with bad preservability. Thus, adoption 
of the refining technique of the toner corresponding to energy saving, improvement in the speed of 
printing or a copy, and colorization will reduce the preservability of a toner. 

[0010]Before, in order that low temperature fixability may obtain the good toner for electrostatic 
charge image development, the low softening point material which has the mold-release characteristic 
of paraffin wax etc. is made to exist in a toner, and the method of lowering the softening temperature 
of a toner is proposed (JP.63-1 73067.A, JP,6-161 144 A etc.). However, it is difficult to attain high 
definition and to make low temperature fixability and preservability balance highly in such a toner. 
[001 1]In JP,5-197193,A, particle toner contains high softening point resin (A) and low softening point 
material (B) in polymerization process toner, The A phase which makes high softening point resin a 
subject exists near the surface, and the toner of phase separation structure with which the B phase 
which makes low softening point material a subject does not exist near the surface is proposed. 
However, the fixing temperature of blocking resistance of a good thing is still high, and this toner does 
not have enough low temperature fixability. It is difficult to make a polymerization nature monomer 
contain low softening point material, such as an insoluble wax, so much in a toner. And if low softening 
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point material is made to exist in a toner with the addition shown in the example of this gazette, it is 
difficult to become superfluous [ gloss ] and to obtain good image quality. 

[0012]The toner for electrostatic charge image development containing the polyfunctional polyester 
compound which has binding resin, colorant and the 3rd class, and/or a quaternary carbon atom, and 
is obtained from the alcohol compound or carboxylic acid compound of two or more organic functions 
is proposed by JP, 7-9851 1,A. In this gazette, this toner is excellent in low temperature fixability, 
offset-proof nature, etc., and is indicated to be suitable for formation of a full color image. However, 
since crystallinity is high, in order to make it contain in polymerization process toner, it is necessary to 
dissolve the polyfunctional polyester compound concretely shown in this gazette at an about 60 ** 
elevated temperature into a polymerization nature monomer. Since a polymerization initiator will also 
be supplied at an elevated temperature after dissolving polyfunctional polyester in a polymerization 
nature monomer at an elevated temperature, control of a polymerization reaction is difficult and it is 
not easy to obtain a uniform toner. 

[0013]In the toner which contains binding resin, colorant, and a wax at least, the toner which contains 
a specific ester compound as this wax is proposed by JP,1 1-133657A However, in order to make this 
ester compound contain in polymerization process toner, it is necessary to warm a polymerization 
nature monomer at about 65 **. It is indicated in the state where this wax is not compatible in this 
gazette with binding resin that it is preferred spherical substantially and/or to distribute in the shape 
of stripes with the **** form. However, if the wax which bears plasticization of binding resin at the 
time of fixing carries out phase separation and exists in the inside of a toner, great quantity of heat is 
actually needed for carrying out melting of the toner at the time of fixing, and it moves against low 
energy-ization. 
[0014] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the toner [ fixing 
temperature is low, and can respond to energy saving, printing, improvement in the speed, colorization 
of a copy, etc., moreover, in addition, excel in preservability and mobility, and offset temperature is 
high, and ] for electrostatic charge image development which can form good image quality with high 
resolution. 

[0015]In the toner for electrostatic charge image development which contains binding resin, colorant, 
and a polyfunctional ester compound at least, and contains various additive agents if needed further as 
a result of inquiring wholeheartedly, in order that this invention person may attain said purpose, It 
found out that said purpose could be attained by making the aromatic-polyvalent-carboxylic-acid alkyl 
ester whose number of carbon atoms of an alkyl part is 15 or more contain as this polyfunctional ester 
compound. Since this specific polyfunctional ester compound has the good solubility over a 
polymerization nature monomer, application to polymerization process toner is easy for it. This 
polyfunctional ester compound acts as modifiers, such as a softener, a release agent, and offset 
inhibitor, to a toner. This invention comes to be completed based on these knowledge. 
[0016] 

[Means for Solving the Problem]In a toner for electrostatic charge image development which contains 
binding resin, colorant, and a polyfunctional ester compound at least according to this invention, A 
toner for electrostatic charge image development, wherein this polyfunctional ester compound is 
aromatic-polyvalent-carboxylic-acid alkyl ester whose number of carbon atoms of an alkyl part is 1 5 
or more is provided. 
[0017] 

[Embodiment of the Invention]The aromatic-polyvalent-carboxylic-acid alkyl ester used by aromatic- 
polwalent-carboxvlic-acid alkyl ester this invention, The aromatic polyvalent carboxylic acid which 
has a carboxyl group two or more, and the number of carbon atoms are 1 5-30, and a polyfunctional 
ester compound more preferably obtained by the straight chain shape of 1 6-25, or dehydration 



17 



4/17/2009 12:40 PM 



,2001-281909,A [DETAILED DESCRIPTION] http://www4 .ipdl .inpit.go .jp/cgi-bin/tran_web_cgi_ejje?atw_u=ht. . 

condensation with branched state higher alcohol preferably 15 or more. If there are too few carbon 
atoms of an alkyl part, aromatic-polyvalent-carboxylic-acid alkyl ester will work as a plasticizer to 
binding resin, the glass transition temperature of a toner will fall more than needed, and preservability 
will be a bad toner. 

[0018]As an example of aromatic polyvalent carboxylic acid, altphthalic acid, isophthalic acid, 
Benzenedicarboxylate;1,2,3-benzene tricarboxylic acid, such as terephthalic acid and 5-methyliso 
phthalic acid, 1,2,4-benzenetricarboxylic acid, 1,3,5-benzene tricarboxylic acid, etc. describe them, 
and NZEN tricarboxylic acid;l, 2 and 3, 4-benzenetetracarboxylic acid, Benzenetetracarboxylic acid, 
such as 1,2,3,5-benzenetetracarboxylic acid and 1 ,2,4,5-benzenetetracarboxylic acid; Benzene 
carboxylic acid, Benzene carboxylic acid, such as methylbenzene pentacarboxylic acid; naphthalene- 
dicarboxylic-acid;, such as benzenehexacarboxylic acid;1 and 8-naphthalene dicarboxylic acid, is 
mentioned. 

[0019]As an example of higher alcohol in which the number of carbon atoms is 15 or more, Pentadecyl 
alcohol (C= 15), cetyl alcohol (C= 16). Pass and PUTADE sill alcohol (C= 17), stearyl alcohol (C= 18), 
Nonadecyl alcohol (C= 19), eicosyl alcohol (C= 20), behenyl alcohol (C=22;1-docosanol), ceryl alcohol 
(C= 26), MESHIRIRU alcohol (C= 30), etc. are mentioned. 

[0020]The dehydrating condensation reaction of aromatic polyvalent carboxylic acid and higher alcohol 
can be obtained by not being restricted especially if it is the conditions from which alkyl ester is 
obtained, for example, making aromatic-polyvalent-carboxylic-acid halide and higher alcohol react in a 
suitable solvent and under basic conditions. Since what shows a maximum endothermic peak to a 
50-80 ** field also in aromatic-polyvalent-carboxylic-acid alkyl ester in the DSC curve measured with 
a differential scanning calorimeter at the time of temperature up can give the toner excellent in low 
temperature fixability, it is especially preferred. 

[0021] As for aromatic-polyvalent-carboxylic-acid alkyl ester, since the monomeric mixture containing 
styrene or styrene is used as a polymerization nature monomer in many cases when manufacturing a 
toner by the polymerizing method, it is preferred that the solubility over styrene is good. As for 
aromatic-polyvalent-carboxylic-acid alkyl ester, specifically, it is preferred that the dissolved amount 
(g/100gST; 35 **) to 100 g of styrene measured at 35 ** is not less than 5g. Not less than 10g of this 
dissolved amount is not less than 1 5g especially preferably more preferably. If there are too few 
dissolved amounts to styrene in 35 ** of aromatic-polyvalent-carboxylic-acid alkyl ester, the solubility 
of the aromatic-polyvalent-carboxylic-acid alkyl ester to the polymerization nature monomer 
containing styrene will fall. Therefore, the content of the aromatic-polyvalent-carboxylic-acid alkyl 
ester in polymerization process toner runs short, and it becomes difficult to fully lower fixing 
temperature. If there are too few these dissolved amounts, it will be necessary to heat to an elevated 
temperature dissolving the aromattc-polyvalent-carboxylic-acid alkyl ester of quantity sufficient in a 
polymerization nature monomer. And even if it heats and dissolves such aromatic-polyvalent- 
carboxylic-acid alkyl ester into a polymerization nature monomer, it becomes easy to scatter into the 
generated polymerization process toner by uneven. 

[0022]As for the acid value of the aromatic-polyvalent-carboxylic-acid alkyl ester used by this 
invention, it is preferred that they are 2 or less mgKOH/g. The maximums of acid value are 1.0 
mgKOH/g especially preferably 1.5 mgKOH/g more preferably. The minimums of acid value are 0.05 
mgKOH/g preferably. If the acid value of aromatic-polyvalent-carboxylic-acid alkyl ester is too high, it 
will have an adverse effect, when corning the drop of a monomer composition in a drainage system 
carrier fluid body, and it will become difficult to corn the drop particles where whose particle size 
distribution was uniform and was stabilized. The electrostatic property under 
high-humidity/temperature becomes unstable [ the toner containing the aromatic-polyvalent- 
carboxylic-acid alkyl ester whose acid value is too high ], and it becomes difficult to obtain sufficient 
image concentration. 
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[0023]As for the hydroxyl value of the aromatic-polyvalent-carboxylic-acid alkyl ester used by this 
invention, it is preferred that they are 2 or less mgKOH/g. The maximums of a hydroxyl value are 1.0 
mgKOH/g especially preferably 1 .5 mgKOH/g more preferably. In many cases, the minimums of a 
hydroxyl value are 0.1 mgKOH/g. If the hydroxyl value of aromatic-polyvalent-carboxylic-acid alkyl 
ester is too high, when corning the drop of a monomer composition in a drainage system carrier fluid 
body. In addition to the particle size distribution of a drop spreading easily, aromatic-polyvalent- 
carboxylic-acid alkyl ester gathers in the drop surface easily, and moreover, since compatibility with 
the drainage system carrier fluid object of this aromatic-polyvalent-carboxylic-acid alkyl ester is high, 
coalescence of drops takes place easily. 

[0024]The aromatic-polyvalent-carboxylic-acid alkyl ester used by this invention has the various 
characteristics like the above, and it is preferred that it is what shows a maximum endothermic peak 
to a 50-80 ** field at the time of temperature up in the DSC curve measured with a differential 
scanning calorimeter. The aromatic-polyvalent-carboxylic-acid alkyl ester which has maximum 
endothermic peak temperature in 50-80 ** is low softening point material, and can fully be 
contributed to the low temperature fixability of a toner. 50-70 ** of this maximum endothermic peak 
temperature is 50-65 ** especially preferably more preferably. Its offset temperature is high and the 
toner containing such aromatic-polyvalent-carboxylic-acid alkyl ester is excellent in hot offset-proof 
nature while it is excellent in low temperature fixability. 

[0025]The using rate of aromatic-polyvalent-carboxylic-acid alkyl ester is usually one to 15 weight 
section preferably 0.1 to 20 weight section to polymerization nature monomer 100 weight section 
which forms binding resin or binding resin of a toner. If the using rate of aromatic-polyvalent- 
carboxylic-acid alkyl ester is too small, it will become difficult to obtain the toner excellent in low 
temperature fixability. If the using rate of aromatic-polyvalent-carboxylic-acid alkyl ester is too large, 
hot offset-proof nature will fall or it will become easy to produce the toner filming on the surface of a 
photo conductor. 

[0026]At least, the toners for electrostatic charge image development of toner this invention for 
electrostatic charge image development should just be binding resin, colorant, and a coloring particle 
containing said aromatic-polyvalent-carboxylic-acid alkyl ester, are not restricted in particular by the 
manufacturing method, for example, can be obtained by pulverizing method or the polymerizing 
method. As a polymerizing method, an emulsion polymerization method, a condensation method, the 
distributed polymerizing method, a suspension polymerization method, etc. are mentioned. According 
to the polymerizing method, the particle toner of micron order can be directly obtained by 
comparatively small particle size distribution. The toner of this invention has a preferred toner 
(capsule toner) which has the core shell structure which formed the resin coating layer in the surface 
of a coloring particle from a viewpoint of low temperature fixation. As for the toner of this invention, it 
is preferred especially from a viewpoint of the developer characteristic that it is polymerization 
process toner obtained by a suspension polymerization method. 

[0027]The polymerization process toner by suspension polymerization can be obtained by carrying out 
suspension polymerization of a polymerization nature monomer, colorant, and the monomer 
composition containing aromatic-polyvalent-carboxylic-acid alkyl ester at least in the drainage system 
carrier fluid body containing dispersion stabilizer. The polymer which a polymerization nature monomer 
polymerizes and generates serves as binding resin. 

[0028]The toner which has core shell structure can be manufactured by methods, such as the spray 
dry method, an interface reaction method, the insitu p olymerizing method, and a phase separation 
method. Especially an in situ polymerization method and a phase separation method have well 
preferred manufacturing efficiency. In the drainage system carrier fluid body containing dispersion 
stabilizer, at least specifically A polymerization nature monomer, Make into a core particle the colored 
polymer particle obtained by carrying out suspension polymerization of colorant and the monomer 
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composition containing aromatic-polyvalent-carboxylic-acid alkyl ester, and suspension polymerization 
of the polymerization nature monomer for shell is carried out under existence of this core particle, It 
can obtain by forming the polymer layer (shell) which covers a core particle. The polymer layer formed 
by the polymerization nature monomer for shell polymerizing turns into a resin coating layer. Various 
additive agents, such as a cross-linking monomer, a macro monomer, a regulator, a charge controlling 
agent, a general-purpose release agent, lubricant and a distributed auxiliary agent can be included in 
a polymerization nature monomer composition if needed. 

[0029](1) As a polymerization nature monomer polymerization nature monomer, a monovinyl system 
monomer is preferred. Specifically Styrene monomer; acrylic acid, such as styrene, vinyltoluene, and 
alpha-methylstyrene, Methacrylic acid; Methyl acrylate, ethyl acrylate, acrylic acid propyl. Butyl 
acrylate, 2-ethylhexyl acrylate, acrylic acid dimethylaminoethyl, Methyl methacrylate, ethyl 
methacrylate, methacrylic acid propyl. Butyl methacrylate, 2-ethylhexyl methacrylate, 
dimethylaminoethyl methacrylate. The derivative of acrylic acid, such as acrylonitrile, a 
methacrylonitrile, acrylamide, and methacrylamide, or methacrylic acid; Ethylene, Ethylenic 
unsaturation monoolefins, such as propylene and butylene; VCM/PVC, Vinylic halide, such as 
vinylidene chloride, vinyl, fluoridation; Vinyl acetate, Vinyl ester, such as vinyl propionate; Vinyl ether; 
vinyl methyl ketone, such as vinylmethyl ether and vinylethyl ether, Vinyl ketone, such as methyliso 
propenyl ketone; nitrogen-containing vinyl compound [, such as 2-vinylpyridine, 4-vinylpyridine, and 
N-vinyl pyrrolidone, ]; etc. are mentioned. A monovinyl system monomer is independent respectively, 
or can be used combining two or more monomers. It is preferred to use together a styrene monomer 
and the derivative of acrylic acid (meta) among monovinyl system monomers. 

[0030](2) If a cross-linking monomer and/or a cross-linking polymer are used with a cross-linking 
monomer and a cross-linking polymer polymerization nature monomer, it is effective in a hot offset 
improvement A cross-linking monomer is a monomer which has a carbon-carbon unsaturated double 
bond in which two or more polymerizations are possible. Specifically Aromatic divinyl compound; 
ethylene glycol dimethacrylate, such as divinylbenzene, divinylnaphthalene, and these derivatives, 
Diethylene nature unsaturated carboxylic acid ester, such as diethylene-glycol dimethacrylate; 
1 ,4-butanediol, The AKURI (meta) rate of the aliphatic series both-ends alcoholic origins, such as 
1,9-nonanediol; compound; etc. which have vinyl groups beyond divinyl compound;3 piece, such as 
N,N-divinylaniline and divinyl ether, can be mentioned. As a cross-linking polymer, polyethylene, 
polypropylene and polyester which have two or more hydroxyl groups, the acrylate of polysiloxane 
origin (meta), etc. can be mentioned to intramolecular. These cross-linking monomers and a cross- 
linking polymer are independent, respectively, or can be used combining two or more sorts. A cross- 
linking monomer and/or a cross-linking polymer are ten or less weight section usually more preferably 
used at a rate of 0.1 - the amount part of duplexs 0.01 to 5 weight section to polymerization nature 
monomer 100 weight section. 

[0031](3) If a macro monomer is used with a macro monomer polymerization nature monomer, balance 
of preservability, offset tightness, and low temperature fixability can be improved. A macro monomer is 
a comparatively long linear molecule which has a functional group (for example, an unsaturation group 
like a carbon-carbon double bond) which can polymerize at the end of a chain. As a macro monomer, 
oligomer or polymer of 1,000-30,000 usually has a preferred number average molecular weight If a 
macro monomer with a small number average molecular weight is used, the surface portion of particle 
toner will become soft and preservability will fall. On the contrary, if a macro monomer with a large 
number average molecular weight is used, the melting nature of a macro monomer will be bad and the 
fixability of a toner will fall. 

[0032]As an example of a macro monomer, it is independent in styrene, a styrene derivative, 
methacrylic acid ester, acrylic ester, acrylonitrile, a methacrylonitrile, etc., or the polymer produced by 
polymerizing two or more sorts, the macro monomer which has a polysiloxane skeleton, etc. are 
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mentioned. Also in a macro monomer, the polymer which has a glass transition temperature higher 
than the glass transition temperature of binding resin is preferred, and a copolymer macro monomer 
and a polymethacrylic-acid-ester macro monomer with styrene, methacrylic acid ester, and/or acrylic 
ester are especially preferred. When using a macro monomer, the blending ratio receives 
polymerization nature monomer 100 weight section, is usually depended 0.03 to 5 weight section 
preferably 0.01 to 10 weight section, and is 0.05 to 1 weight section preferably. When the using rate of 
a macro monomer is too large, the tendency for fixability to fall is shown. 

[0033](4) As colorant colorant, the various paints and color which are used in the field of toners, such 
as carbon black and a titanium white, can be used. As black colorant, magnetic particle [, such as 
carbon black, the dyes-and-pigments; cobalt of the Nigrosine base, nickel, a tri-iron tetraoxide, iron 
oxide manganese, iron oxide zinc and iron oxide nickel, ]; etc. can be mentioned. When using carbon 
black, since good image quality will be obtained and the safety to the environment of a toner will also 
increase if primary particle diameter uses what is 20-40 nm, it is desirable. 
[0034]As colorant for color toner, a yellow coloring agent, a magenta coloring agent, cyanogen 
colorant etc. can be used, as a yellow coloring agent — the C.I. pigment yellow 3, 12, 13, 14, 15, 17, 
62, 65, 73, 83, 90, 93. 97, 120, 138, 155, and 180 and the 181; NEFUTORU yellow S. Hansa yellow G. 
C.I. bat yellow, etc. are mentioned. 

[0035]As a magenta coloring agent they are mentioned by azo pigment condensed polycyclic 
pigment etc. and more specifically, For example, C. The I. pigment red 48, 57, 58, 60, 63, 64, 68, 81, 
83, 87, 88, 89, 90. 112, 114, 122, 123, 144, 146, 149, 163, 170, 184, 185, 187, 202, 206, 207, and 209, 
251;. C. I. pigment violet 19 grade is mentioned. 

[0036]As cyanogen colorant, they are mentioned by a copper-phthalocyanine compound and its 
derivative, the anthraquinone compound, etc.. and more specifically, For example, CI. pigment blues 2, 
3, 6, 15, 15:1, 15:2, 15:3, 15:4, 16, 17, and 60; copper phthalocyanine blue, C.I. bat blue, C.I. acid blue, 
etc. are mentioned. This colorant is usually preferably used at a rate of one to 20 weight section 0.1 to 
50 weight section to polymerization nature monomer 100 weight section which forms binding resin or 
binding resin. 

[0037](5) As a regulator regulator, halogenated hydrocarbon [, such as mercaptans; carbon 
tetrachlorides, such as t-dodecyl mercaptan, n-dodecyl mercaptan, and n-octyl mercaptan, and 
carbon tetrabromide, ]; etc. can be mentioned, for example. These regulators can be added in the 
middle of a polymerization before a polymerization start. A regulator is usually preferably used at a 
rate of 0.1 to 5 weight section 0.01 to 10 weight section to polymerization nature monomer 100 weight 
section. 

[0038](6) It aims at the uniform dispersion to the inside of the particle toner of lubricant and 
distributed auxiliary agent colorant, etc., Lubricant such as fatty acid metal salt which consists of 
fatty acid, such as oleic acid and stearic acid, fatty acid, and metal, such as Na, K, Ca, Mg, and Zn; 
distributed auxiliary agent [, such as the Silang system or a titanium system coupling agent ]; etc. may 
be used. Such lubricant and a dispersing agent are usually used at 1 / about 1000 to 1/1 rate on the 
basis of the weight of colorant. 

[0039](7) In order to raise the electrostatic property of a charge controlling agent toner, it is preferred 
to make the charge controlling agent of various kinds of positive triboelectric charging or negative 
triboelectric charging contain in a monomer composition. As a charge controlling agent, for example 
BONTORON N01 (made by an Orient chemicals company). The Nigrosine base EX (made by an Orient 
chemicals company), spiro black TRH (made by the Hodogaya chemicals company), T-77 (made by the 
Hodogaya chemicals company), BONTORON S-34 (made by an Orient chemicals company), 
BONTORON E-81 (made by an Orient chemicals company), BONTORON E-84 (made by an Orient 
chemicals company), BONTORON E-89 (made by an Orient chemicals company), BONTORON F-21 
(made by an Orient chemicals company), COPY CHRGE NX (made by Clariant LTD.), COPY CHRGE 
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NEG (made by Clariant LTD.), TNS-4-1 (made by the Hodogaya chemicals company), TNS-4-2 (made 
by the Hodogaya chemicals company), Charge controlling agents, such as LR-147 (made by Japan 
Carlit Co., Ltd.); JP,11-15192,A, The 4th class ammonium (salt) group content copolymer given in 
JP.3-175456A JP,3-243954,A, etc., Electrification control resin [, such as a sulfonic acid (salt) group 
content copolymer of a statement ]; etc. can be used for JP,3-243954,A, JP.1-21 7464.A, 
JP,3-15858,A, etc. A charge controlling agent is usually preferably used at a rate of 0.1 to 7 weight 
section 0.01 to 10 weight section to polymerization nature monomer 100 weight section which forms 
binding resin or binding resin. 

[0040](8) Although use of other release agents is unnecessary, it may make various release agents 
contain for the purpose, such as prevention from offset, by request, in order that the aromatic- 
polyvalent-carboxylic-acid alkyl ester used by release agent this invention may act also as a release 
agent. As a release agent, for example Low molecular weight polyethylene, low molecular weight 
polypropylene, Low-molecular-weight polyolefine waxes, such as low-molecular-weight polybutylene; 
Molecular terminal oxidation low molecular weight polypropylene, The low-molecular-weight terminal 
modified polypropylene which replaced the molecular terminal by the epoxy group, And block polymer 
of these and low molecular weight polyethylene, molecular terminal oxidation low molecular weight 
polyethylene, Terminal-modified-polyolefin waxes, such as block polymer etc. of the low molecular 
weight polyethylene which replaced the molecular terminal by the epoxy group, and these and low 
molecular weight polypropylene; Candelilla, Vegetable system natural wax, such as carnauba, rice, haze 
wax, and a jojoba; Paraffin, Other synthetic wax; and polyfunctional ester compounds, such as mineral 
system wax; Fischer Tropsch waxes, such as petroleum system waxes, such as micro crystalline and 
PETORO lactam, and denaturation wax; Montand of those, a ceresin, and ozocerite; the mixture of 
these, etc. are illustrated. As for these release agents, it is preferred to use 0.1 to 20 weight section 
to polymerization nature monomer 100 weight section which forms binding resin or binding resin, and 
it is more preferred to use one to 1 5 weight section. 

[0041 ](9) As a polymerization initiator polymerization initiator, a radical polymerization initiator is used 
suitably.Specifically Persulfate;4,4'-azobis, such as potassium persulfate and ammonium persulfate 
(4-cyanovaleric acid), 2,2-azobis (2-amidinopropane) dihydrochloride, 2,2-azobis 2-methyHM-1,1- 
bis(hydroxymethyl)-2-hydroxyethyl PUROPIO amide, 2 and 2-azobis (2,4-dimethylvaleronitrile), 
2,2-azobis isobutyronitrile, Azo compounds, such as 1,1-azobis (1-cyclohexanecarbonitrile); 
Isobutyryl peroxide, Diacyl peroxide systems, such as 2,4-di-chloro benzoyl peroxide and 3,5,5 - 
trimethylhexanoyl peroxide; Bis(4-t-butylcyclohexyl)peroxy di-carbonate, Di-n-propyl peroxy 
di-carbonate, dHsopropyl ************- carbonate, di-2-ethoxyethyl peroxy di-carbonate, JI 
(2-ethylethyl peroxy) di-carbonate, **-******** butylperoxy di-carbonate, Peroxy di-carbonate, 
such as JI (3-methyl-3-methoxy butylperoxy) di-carbonate; (alpha and alpha-bis-neo decanoly 
peroxy) Diisopropylbenzene, Cumil-peroxy-neodecanoate, 1, 1\ 3, and 3'-tetramethyl 
butylperoxyneodecanoate, 1-cyclohexyl-1-methylethyl peroxy neo decanoate, T-hexylperoxy 
neodecanoate, t-butylperoxy neodecanoate, t-hexyl peroxy pivalate, t-butylperoxy perpivalate, 
Methylethyl peroxide, di-t-butyl peroxide, acetyl peroxide, JIKUMIRU peroxide, lauroyl peroxide, 
benzoyl peroxide, Other peroxides, such as t-butylperoxy2-ethylhexanoate, dHsopropyl peroxi 
dicarbonate, di-t-butyl peroxyisophthalate, and t-buthylperoxy isobuthylate, are illustrated. The redox 
initiator which combined these polymerization initiators and a reducing agent can also be used. 
[0042]Among these, an oil-soluble radical initiator meltable to a polymerization nature monomer is 
preferred, and can also use a water-soluble initiator together with this if needed. The using rate of a 
polymerization initiator receives polymerization nature monomer 100 weight section, is usually 
depended 0.3 to 15 weight section preferably 0.1 to 20 weight section, and is 0.5 to 10 weight section 
preferably. When this using rate is too small, a rate of polymerization is slow, and since a molecular 
weight will become low if too large, it is not desirable. Although it can add beforehand in a monomer 
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composition, polymerization initiators are the purposes, such as avoiding preliminary polymerization, 
and can also be added in suspension after the end of a granulation stage of the monomer composition 
in the drainage system carrier fluid inside of the body. The using rate of a polymerization initiator is a 
drainage system carrier fluid object standard, and is usually about 0.001 to 3 % of the weight 
[0043](10) As dispersion stabilizer used for dispersion stabilizer this invention, Sulfate, such as barium 
sulfate and calcium sulfate; Barium carbonate, calcium carbonate, carbonate [, such as magnesium 
carbonate, ]; — phosphate [, such as calcium phosphate ]; — an aluminum oxide. Metallic oxides, 
such as titanium oxide; Aluminium hydroxide, magnesium hydroxide, Metal hydroxide, such as a ferric 
hydroxide; surface-active agent [, such as water soluble polymer; anionic surface-active agents, such 
as polyvinyl alcohol, methyl cellulose, and gelatin, a nonionic surface-active agent, and an ampholytic 
surface active agent, ]; etc. can be mentioned. Metallic compounds, such as sulfate, carbonate, a 
metallic oxide, and metal hydroxide, are preferred, and colloid of the metallic compounds of difficulty 
water solubility is [ among these ] more preferred. Since especially colloid of metal hydroxide of 
difficulty water solubility can narrow particle size distribution of particle toner and its clear nature of a 
picture improves, it is preferred. 

[0044]Colloid of the metal hydroxide of difficulty water solubility obtained by adjusting the pH of the 
solution of a water-soluble polyvalent metal compound to seven or more although colloid of difficulty 
water soluble metallic compounds does not have the restriction by the process, Colloid of the metal 
hydroxide of difficulty water solubility especially generated by the reaction in the aqueous phase of a 
water-soluble polyvalent metal compound and a hydroxylation alkaline metal is preferred. Number 
particle-size-distribution D 5Q (50% accumulated of number particle size distribution) is 0.5 micrometer 

or less, and, as for colloid of difficulty water soluble metallic compounds, it is preferred that D go (90% 

accumulated of number particle size distribution) is 1 micrometer or less. If the particle diameter of 
colloid becomes large too much, the stability of a polymerization will collapse and the preservability of 
a toner will fall. 

[0045]This dispersion stabilizer is usually preferably used at a rate of 0.3 to 10 weight section 0.1 to 
20 weight section to polymerization nature monomer 100 weight section. If there are too few these 
using rates, it will be difficult to acquire sufficient polymerization stability, and will become easy to 
generate a polymerization aggregate. On the contrary, if there are too many these using rates, the 
particle size distribution of particle toner spreads by the increase in particles, or aqueous solution 
viscosity will become large and polymerization stability will become low. 

[0046](1 1) The manufacturing method polymerization process toner of polymerization process toner 
can be obtained as a colored polymer particle by carrying out suspension polymerization of a 
polymerization nature monomer, colorant, and the polymerization nature monomeric mixture containing 
aromatic-polyvalent-carboxylic-acid alkyl ester at least in the drainage system carrier fluid body 
containing dispersion stabilizer. Mix a polymerization nature monomer, colorant aromatic-polyvalent- 
carboxylic-acid alkyl ester, a charge controlling agent, etc., it is made to more specifically distribute 
uniformly using a bead mill etc., and the polymerization nature monomer composition which is oily 
mixed liquor is prepared. Subsequently, this polymerization nature monomer composition is thrown 
into the drainage system carrier fluid inside of the body containing dispersion stabilizer, and is stirred 
with an agitator. After the particle diameter of the drop of a polymerization nature monomer 
composition becomes fixed by stirring, a polymerization initiator is supplied and it is made to shift into 
the drop of a polymerization nature monomer composition. Next, the drop of a polymerization nature 
monomer composition is corned even to a still more detailed drop using the mixed device which has 
high shearing. Thus, after corning even to the detailed drop which has the particle diameter of the 
grade which matches mostly in the particle diameter of the polymerization process toner to generate, 
it usually polymerizes at the temperature of 30-200 **. 

[0047]The formation method of core shell structure has the preferred method of in the case of 
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polymerization process toner, making said colored polymer particle a core particle, polymerizing the 
polymerization nature monomer for shell under existence of this core particle, and forming a polymer 
layer (shell) on the surface of a core particle. In this case, the blocking resistance (preservability) of 
polymerization process toner can be improved by using the polymerization nature monomer which can 
generate the polymer of a glass transition temperature higher than the glass transition temperature of 
the polymer component which constitutes the colored polymer particle of a core as a polymerization 
nature monomer for shell. As a polymerization nature monomer for cores, that in which glass transition 
temperature can usually generate 60 ** or less of about 40-60 ** polymers preferably is preferred. As 
a polymerization nature monomer for shell, not less than 10 ** of not less than 20 ** and the things 
which can generate the polymer of a more desirable glass transition temperature high not less than 30 
** are preferably more preferred than the glass transition temperature of the polymer component 
which forms a core. The glass transition temperature of the polymer formed from the polymerization 
nature monomer for shell of 1 1 0 ** or less of excess of 60 ** is [ usually and 1 20 ** or less of 
excess of 50 ** ] 80-105 ** more preferably. Glass transition temperature is a value computed by 
calculation in accordance with a conventional method from the kind and using rate of each monomer. 
[0048]If a water-soluble polymerization initiator is added when adding the polymerization nature 
monomer for shell in a polymerization reaction system, it will become easy to generate a polymer 
particle with a core shell type structure. As a water soluble polymerization initiator, persulfate;4,4 - 
azobis, such as potassium persulfate and ammonium persulfate (4-cyanovaleric acid), 2,2-azobis 
(2-amidinopropane) dihydrochloride, Azo initiators, such as 2,2'-azobis 2-methyl-N-1 ,1- 
bis(hydroxymethyl)-2-hydroxyethyl PUROPIO amide; combination [ of oil-soluble initiators such as 
cumene peroxide, and a redox catalyst ]; etc. can be mentioned. The quantity of a water soluble 
polymerization initiator is a drainage system carrier fluid object standard, and is usually 0.001 to 3 % of 
the weight. 

[0049](12) the volume average particle diameter of the toner for electrostatic charge image 
development of toner this invention for electrostatic charge image development (the thing of core 
shell structure is included) — usually — 2-1 1 -micrometer 1-12 micrometers are 3-10 micrometers 
more preferably. When obtaining high resolution, 2-9 micrometers of volume average particle diameter 
[ 3-8 micrometers of ] of a toner can be more preferably made especially it is desirable and small 
even to 3-7 micrometers. The particle size distribution expressed with volume-average-particle- 
diameter (dv) / number average particle diameters of the toner of this invention (dp) is usually 1.3 or 
less especially preferably 1 .4 or less more preferably 1 .5 or less 1 .7 or less. If the volume average 
particle diameter of a toner is too large, resolution will fall easily. If the particle size distribution of a 
toner is large, the rate of the toner of a large diameter will increase and resolution will fall easily. 
[0050]The degree of sphericity expressed with the ratio (dl/ds) of a major axis (dl) and a minor axis 
(ds) is preferred, and, as for the toner of this invention, it is preferred 1-1.3, and that 1-1.2 are 
globular forms substantially more preferably. If a spherical toner is substantially used as an one 
ingredient of nonmagnetic developer, the transfer efficiency to the transfer material of the toner image 
on a photo conductor will improve. Such a spherical toner can be obtained with a suspension 
polymerization method. 

[0051]In the toner of core shell structure, 0.003-0.5 micrometer of average thickness of shell is 
0.001-1.0 micrometer usually 0.005-0.2 micrometer more preferably. If shell thickness is too large, 
fixability will fall, and if too small, preservability will fall. The diameter of a core particle of 
polymerization process toner, and the thickness of shell, When it is difficult to be able to obtain by 
measuring directly the size and shell thickness of particles which were chosen from the observation 
photograph as the omission when it can observe with an electron microscope, and to observe a core 
and shell with an electron microscope, the particle diameter of a core particle, It is reckonable from 
the amount of the polymerization nature monomer used which forms shell. 
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[0052]As for the toner of this invention, in the DSC curve measured with a differential scanning 
calorimeter, it is preferred that it is what shows a maximum endothermic peak to a 50-80 ** field at 
the time of temperature up. If the maximum endothermic peak temperature of a toner is too high, low 
temperature fixability will fall, and when too low, it is in the tendency for preservation stability to get 
worse. 

[0053](13) When using the toner of one ingredient of nonmagnetic developer this invention as an one 
ingredient of nonmagnetic developer, an external additive can be mixed if needed. As an external 
additive, the inorganic particle and organic resin particles which act as a plasticizer, abrasive soap, etc. 
are mentioned. 

[0054]As an inorganic particle, a silica dioxide (silica), an aluminum oxide (alumina), titanium oxide, a 
zinc oxide, tin oxide, barium titanate, strontium titanate, etc. are mentioned, for example. As organic 
resin particles, methacrylate polymer particles, acrylic ester polymer particles, The core shell type 
particles etc. in which styrene methacrylic-acid-ester copolymer particles, styrene acrylic ester 
copolymer particles, and a core were formed in with the methacrylic-acid-ester copolymer, and shell 
was formed with the styrene polymer are mentioned. 

[0055]Also in these, an inorganic oxide particle is preferred and especially a silica dioxide is preferred. 
Especially the silica dioxide particles by which could carry out hydrophobing processing of the 
non-subtlety particle surface, and hydrophobing processing was carried out are preferred. When it may 
use combining two or more sorts and uses combining an external additive, the method of combining 
the inorganic particles or inorganic particle which differs in mean particle diameter, and organic resin 
particles is preferred for an external additive. Although the quantity in particular of an external additive 
is not limited, it is usually 0.1 to 6 weight section to particle toner 100 weight section. In order to 
make an external additive adhere to particle toner, a toner and an external additive are put into mixers, 
such as a Henschel mixer, and are usually stirred. 
[0056] 

[Example]Hereafter, an example and a comparative example are given and this invention is explained 
more concretely. A part and % are weight references as long as there is no notice especially. The 
following methods estimated physical properties and the characteristic. 
(1) Dissolved amount (g/100gST; 35 **) 

The dissolved amount to styrene of aromatic-polyvalent-carboxylic-acid alkyl ester measured the 
quantity (g/100gST) of the polyfunctional ester compound which dissolves into the styrene 100g held 
at 35 **. 

[0057](2) Acid value (mgKOH/g) 

It measured according to JIS K-1 557-1 970. About 50 g of samples are weighed precisely to a 300-ml 
beaker, 1 28 ml of acetone (80 v/v%) is added to this, and the point of inflection of the titration curve 
acquired by performing potentiometric titration with the NaOH aqueous solution of 0.1 N using PH 
meter in this solution is made into a terminal point after the dissolution. It asks for acid value from the 
following formulas. 

A=[5.61x(B-C) xf] /S — here — Aracid value (mgKOH/g) 

B: Quantity of the sodium hydroxide solution of 0.1 N which titration of the sample took (ml) 
C: Quantity of the sodium hydroxide solution of 0.1 N which titration of the blank test took (ml) 
f: The factor S of the sodium-hydroxide solution of 0.1 N: Quantity (g) of a sample 
[0058](3) Hydroxyl value (mgKOH/g) 

It measured according to the hydroxyl value used by JIS K-1 557-1 970 (the ether-test method for 
polyurethane). Weighing of the amount of samples calculated from the following formulas is specifically 
carried out to 1 mg. and it puts into 250-ml 3 angle flask with a capacitor, and 25 ml of pyridine 
solutions (1.4W/V%) of phthalic anhydride are added with a pipette, are soaked in a **2 ** 98 ** 
constant temperature bath, and are heated for 2 hours. 50 ml of N / 2 sodium hydroxide solutions are 
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added with a pipette after cooling. Next, ten drops of pyridine solutions (1 W/V%) of phenol FUTAREN 
are added as an indicator, it titrates with N / 2 sodium hydroxide solutions, and the point of holding 
red is made into a terminal point It asks for a hydroxyl value from the following formulas. 
Output of a sample : [56x (6-7)] /hydroxyl value H= [28.05x(B-A) xf] /S+ acid value — here — 
Hihydroxyl value (mgKOH/g) 

A: Quantity of the sodium hydroxide solution of N/2 which titration of the sample took (ml) 
B: Quantity of the sodium hydroxide solution of N/2 which titration of the blank test took (ml) 
f: The factor S of N/2 of sodium hydroxide solution : quantity (g) of a sample 
[0059](4) Maximum endothermic peak temperature (**) 

Based on ASTM D3418-82, aromatic-polyvalent-carboxylic-acid alkyl ester and the maximum 
endothermic peak temperature of the toner were measured. The temperature which shows the 
maximum endothermic peak of the DSC curve which carried out temperature up of the sample by a 
part for heating-rate/of 10 ** using the differential scanning calorimeter, and was more specifically 
obtained in the process was measured. As a differential scanning calorimeter, "SSC5200" by the 
SEIKO electronic industry company was used. 

[0060](5) The ratio (dv/dp) with the volume average particle diameter (dv) of the drop particle 
diameter drop of a polymerization nature monomer composition and particle size distribution (dv), i.e., 
volume average particle diameter, and number average particle diameters (dp) was measured with the 
particle-size-distribution measuring device (a SALD2000A type, the Shimadzu Corp. make). In 
measurement by this particle-size-distribution measuring instrument, it carried out on condition of 
refractive-index =l.55-0.20i and ** during ultrasonic-exposure-time = 5 minutes. 
[0061](6) Volume average particle diameter (dv) and particle size distribution (dv/dp) 
The particle size distribution expressed with the ratio (dv/dp) of the volume average particle diameter 
(dv) of a polymer particle and volume average particle diameter (dv), and number average particle 
diameters (dp) was measured by the multi-sizer (coal tar company make, Beckman Coulter). 
Measurement by a multi-sizer was performed on measurement-particles number =50000 piece 
conditions diameter =of aperture lOOmicrometer, the medium = iso ton II, and concentration =10%. 
[0062](7) Since the thickness of shell thickness shell was thin, it computed using the following 
formulas. 

The radius of the core particle diameter (volume particle diameter of a multi-sizer: micrometer) before 

1 /3 

the monomer addition for x=r(1+s/100rho) -r, however r= shell, They are x= shell thickness 
(micrometer), the number of addition parts of the monomer for shell to monomer 100 weight section 

3 3 
for s= cores, and the density (g/cm ) of rho= shell polymer, rho computed the value of x as 1.0 g/cm . 

[0063](8) fixing temperature (**) 

The fixing examination was done using the printer converted so that the temperature of the fixing roll 
part of the printer (printing speed = a part for 1 6-sheet/) of commercial one ingredient of 
nonmagnetic development system could be changed. The temperature of the fixing roll of a modified 
printer was changed, the fixing rate of the developer in each temperature was measured, and the fixing 
examination was done by asking for the relation of a temperature-fixing rate. When changing 
temperature, a fixing rate is neglected for more than 5 minutes, in order to stabilize the temperature 
of a fixing roll. 

Then, it calculated from the ratio of the image concentration before and behind the tape peeling 

operation of the black solid field in the examination paper printed with the modified printer. 

That is, if image concentration in front of ID and after tape exfoliation is carried out ID back, the fixing 

rate can compute the image concentration before tape exfoliation from a following formula. 

fixing rate (%) =(after [ ID ] / before ID) x100 — here, with tape peeling operation. Stick adhesive tape 

(Sumitomo 3M Scotch whisky mending tape 810-3-18) on the measured part of an examination paper, 

it is made to press and adhere in a constant pressure, and they are a series of operations of 
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exfoliating adhesive tape in the direction which met paper with constant speed, after that Image 
concentration was measured using the Macbeth reflection type image concentration measuring 
apparatus. In this fixing examination, fixing roll temperature applicable to 80% of a fixing rate was made 
into the fixing temperature of a developer. 
[0064](9) Offset temperature (**) 

Changed fixing temperature, black solid was made to print like a fixing examination, and fixing roll 
temperature when offset occurred was made into offset temperature. 
(10) Preservability (%) 

It puts into the container which can seal a developer, and after sealing, this container is sunk into the 
constant temperature bath set as the temperature of 50 **. After 72 hours pass, a container is picked 
out from a constant temperature bath and the developer in a container is moved to the plus sieve of 
42 meshes. Under the present circumstances, a developer is calmly taken out from the inside of a 
container, and it moves to a plus sieve carefully so that condensation structure of the developer 
within a container may not be destroyed. After vibrating this screen for 30 seconds on condition of the 
oscillating intensity graduation 4.5 using the aforementioned granular material measuring apparatus, 
the weight of the developer which remained in the plus sieve was measured, and it was considered as 
the weight of the condensation developer. The weight percentage (% of the weight) of the 
condensation developer to all the developers was computed. It measured 3 times per one sample, and 
the average value was made into the index of preservability. 

[0065](1 1) The developer evaluated to the developer of this printer is put in using the modified printer 
of the environment dependency above-mentioned of image quality, Perform continuous printing from 
the first stage after neglect under the environment of the temperature of 35 **, and 80% of relative 
humidity one whole day and night, and printing density with a reflection density plan (made in 
Macbeth) or more by 1 .3. And fogging of the nonimage area on the photo conductor measured with the 
whiteness degree plan (made by Nippon Denshoku) counted the continuous printing number of sheets 
which can maintain 15% or less of image quality, and evaluated environment dependency by the 
following standard. Fogging made adhesive tape (Sumitomo 3M Scotch whisky mending tape 
810-3-18) adhere to the nonimage area on a photo conductor, and was investigated. Adhesive tape is 
stuck on a blank paper and, specifically, the whiteness degree A is measured. On the other hand, after 
making adhesive tape adhere to the nonimage area of the photo conductor after printing, it removes, 
and this is stuck on a blank paper, and the whiteness degree B is measured. Fogging is computable by 
the following formula. Continuous printing was performed with printing density 5%, and printing density 
and fogging were investigated every 500 sheets. 

Fogging (%) = [(A-B) /A] x100A Even if it prints 10000 sheets, there is no problem in a picture 
characteristic. Even if it prints to C:5000-7000 sheets which do not have a problem in a picture 
characteristic even if it prints to B:7500-9500 sheets, a problem occurs in a picture characteristic in 
D:4500 or less sheets which do not have a problem in a picture characteristic. 
[0066][Example 1] 

(1) 100 copies of polymerization nature monomers which consist of 80.5 copies of preparation styrene 
and 1 9.5 copies of n-butyl acrylate of a monomer composition (calculation Tg of the copolymer 
obtained = 55 **), six copies of carbon black (the Mitsubishi Chemical make, trade name "#25"), and a 
charge controlling agent (the Hodogaya chemicals company make.) One copy of trade name 
"SUPIRON black TRH", 0.4 copy of divinylbenzene, After agitating and mixing 1.0 copy of t-dodecyl 
mercaptan, and 0.5 copy of polymethacrylic-acid-ester macro monomer (Toagosei chemical industry 
company make and trade name:AA6, Tg = 94 **) with the usual agitating device, uniform dispersion 
was carried out with the media type dispersion machine. It is phthalic acid dibehenyl as a 
polyfunctional ester compound here. The dissolved amount to [styrene = more than 15(g/100gST; 35 
**)] Ten copies were added, and it mixed, dissolved and the monomer composition was prepared. All 
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preparation of a monomer composition was performed at the room temperature. 

[0067](2) In the solution which dissolved 9.5 copies of magnesium chlorides (water-soluble polyvalent 
metallic salt) in 250 copies of ion exchange water at the preparation room temperatures of the 
drainage system carrier fluid object. It added gradually under churning of the solution which dissolved 
5.8 copies of sodium hydroxide (hydroxylation alkaline metal) in 50 copies of ion exchange water, and 
magnesium hydroxide colloid (metal hydroxide colloid of difficulty water solubility) dispersion liquid 
were prepared. All preparation of these dispersion liquid was performed at the room temperature. 
When the particle size distribution of the above-mentioned colloid was measured with the SALD 
particle-size-distribution measuring instrument (Shimadzu), D 5Q (50% accumulated of number particle 

size distribution) was [ D 9Q (90% accumulated of number particle size distribution) ] 0.80 micrometer in 

0.36 micrometer. 

[0068](3) Granulation stage above (2) In the prepared magnesium hydroxide colloidal dispersion liquid, 
at a room temperature. The monomer composition prepared above (1) was thrown in, and after 
agitating until the drop was stabilized, five copies of t-butylperoxy2-ethylhexanoate (the Nippon Oil & 
Fats Co., Ltd. make, trade name "par butyl O") was added as a polymerization initiator. Subsequently, 
using EBARAMAIRUDA (the Ebara Corp. make, trade name "MDN303 V type"), quantity shearing 
churning during 10 minutes was carried out at the number of rotations of 15,000 rpm, and the detailed 
drop of the monomer composition was corned. 

[0069](4) Suspension polymerization above (3) The drainage system carrier fluid object (suspension) of 
the corned monomer composition was fed into the reactor equipped with an impeller, and the 
polymerization reaction was started at 90 **. It water-cooled and the polymerization reaction was 
terminated, after making a polymerization reaction continue for 10 hours. Agitating the water 
dispersion of the polymer particle obtained by the polymerization reaction at a room temperature, 
sulfuric acid was added, pH of the system was made or less into four, acid cleaning (for 25 ** and 10 
minutes) was performed, and filtration separated water. Then, 500 copies of ion exchange water was 
newly added and re-slurred, and backwashing by water was performed. Then, again, at the room 
temperature, drying and backwashing by water were repeated several times, and were performed. 
Subsequently, filtering separation of the solid content was carried out, it dried at 40 ** with the dryer 
one whole day and night, and polymer particles were collected. The volume average particle diameter 
(dv) of the obtained polymer particle was 6.8 micrometers, and volume-average-particle-diameter (dv) 
/ number average particle diameters (dp) were 1.22. In DSC measurement, the maximum endothermic 
peak appeared in 57 **. 

[0070](5) The preparation above (4) of a developer To 100 copies of obtained polymer particles, 0.6 
copy of colloidal silica (the product made by Japanese Aerosil, a trade name "RX-200") which carried 
out hydrophobing processing at the room temperature was added, it mixed to them using the Henschel 
mixer, and one ingredient of nonmagnetic developer was prepared. 

[0071](6) Developer characteristic above (5) It was 145 ** when fixing temperature was measured 
using the obtained developer. The offset temperature of this developer, preservability, and the 
environment dependency of image quality were investigated. A result is shown in Table 1. 
[0072][Example 2] — as colorant — instead of [ of carbon black ] — a yellow pigment (the Clariant, 
LTD. make.) Trade-name "toner yellow HG VP2155": Use C.I. pigment yellow 1805 copy, and it is 
isophthalic acid distearyl as aromatic-polyvalent-carboxylic-acid alkyl ester. The dissolved amount to 
[styrene = polymerization process toner and a developer were obtained like Example 1 except having 
used ] more than 15 (g/100gST; 35 **). It was 135 ** when fixing temperature was measured using 
the obtained developer. A result is shown in Table 1 . 

[0073][Example 3] It is isophthalic acid dibehenyl as aromatic-polyvalent-carboxylic-acid alkyl ester. 
The dissolved amount to [styrene = polymerization process toner and a developer were obtained like 
Example 1 except having used ] more than 15 (g/100gST; 35 **). It was 140 ** when fixing 



4/17/2009 12:40 PM 



,2001-281909,A [DETAILED DESCRIPTION] 



http : // www4 . ipdl . inpi t . go . j p/cgi-bin/tran_web_cgi_ejj e?atw_u = ht . . 



temperature was measured using the obtained developer. A result is shown in Table 1. 
[0074][Example 4] It is trimellitic acid distearyl mono- behenyl as aromatic-polyvalent-carboxylic-acid 
alkyl ester. The dissolved amount to [styrene = polymerization process toner and a developer were 
obtained like Example 1 except having used ] more than 15 (g/100gST; 35 **). It was 140 ** when 
fixing temperature was measured using the obtained developer. A result is shown in Table 1. 
[0075][Example 5] 

(1) It is phthalic acid distearyl as synthetic aromatic-polyvalent-carboxylic-acid alkyl ester of a core 
particle. The dissolved amount to [styrene = it is a process (1) of Example 1 except having used ] 
more than 15 (g/100gST; 35 **). - It carried out like (3). However, process (3) Quantity **** stirring 
during 30 minutes was carried out at the number of rotations of 15,000 rpm, using EBARAMAIRUDA 
then, and the drop of the monomer composition was corned. When put the drainage system carrier 
fluid object of this corned monomer composition into the reactor equipped with stirring wings, a 
polymerization reaction was made to start at 60 ** and polymerization conversion reached to about 
100%, it sampled and the particle diameter of the core particle (colored polymer particle) was 
measured. As a result, volume average particle diameter (dv) was 6.2 micrometers, and volume- 
average-particle-diameter (dv) / number average particle diameters (dp) were 1 .23. 
[0076](2) At the formation room temperature of shell, two copies of methyl methacrylate (calculation 
Tg = 105 **) and 30 copies of water were micro-disperse — ization-processed with the ultrasonic 
emulsification machine, and the water dispersion of the polymerization nature monomer for shell was 
obtained. D go was 1.6 micrometers when the particle diameter of the drop of the polymerization 

nature monomer for shell measured the obtained drop with the SALD particle-size-distribution 
measuring instrument. Water dispersion [ of this polymerization nature monomer for shell ] and water- 
soluble initiator [Wako Pure Chem make, trade name "VA-086";2, and 2-azobis [The 2-methyl- N 
-(2-hydroxy ethyl)- propionamide] ] After putting into the reactor the solution which dissolved 0.2 
copy in 65 copies of distilled water and continuing a polymerization for 4 hours, the reaction was 
suspended and the water dispersion of pH 9.5 polymer particle was obtained. 

[0077]After making pH of the system or less into four with sulfuric acid, performing acid cleaning (for 
25 ** and 10 minutes) and filtration separating water, stirring the water dispersion of the polymer 
particle which has the core shell structure acquired above at a room temperature, 500 copies of ion 
exchange water was newly added and re-slurred, and backwashing by water was performed. Then, 
again, drying and backwashing by water were dried at 45 ** with the dryer one whole day and night, 
after the repetition line carried out filtering separation of the solid content several times at the room 
temperature, and the polymer particle was obtained. 

[0078]This polymer particle is 6.7 micrometers in volume average particle diameter (dv). 
Volume-average-particle-diameter (dv) / number average particle diameters (dp) were 1.21. 
The shell thickness calculated from the amount of the polymerization nature monomer for shell used 
and the particle diameter of the core particle was 0.02 micrometer. The endothermic peak 
temperature of the polymer particle was 50 **. 

[0079](3) To 100 copies of polymer particles which have the developer above-mentioned core shell 
structure, it added and passed through 0.6 copy of colloidal silica (the product made by Japanese 
Aerosil, a trade name "RX-200") which carried out hydrophobing **** at the room temperature, it 
mixed using the NSHIERU mixer, and the developer was prepared. Thus, it was 140 ** when fixing 
temperature was measured using the obtained developer. A result is shown in Table 1 . 
[0080] [Comparative example 1] It is phthalic acid dimyristyl as aromatic-polyvalent-carboxylic-acid 
alkyl ester, number of carbon atoms =14; of [alkyl part — dissolved amount = to styrene — 
polymerization process toner and a developer were obtained like Example 1 except having used ] more 
than 1 5 (g/100gST; 35 **). It was 1 25 ** when fixing temperature was measured using the obtained 
developer. This developer had bad preservability and the whole was solidifying it after 72-hour 
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preservation at 50 **. A result is shown in Table 1 . 
[0081] 
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[0082] 

[Effect of the Invention]According to this invention, fixing temperature is low, and it can respond to 
energy saving, printing, improvement in the speed, colorization of a copy, etc., and, moreover, excels in 
preservability and mobility, and hot offset-proof nature is good and the toner for electrostatic charge 
image development which can form good image quality with high resolution further is provided. 
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i< at*, m&mtemft* mmim 

#0. o o i -3ffi3*@are<&*. 
[0 0 4 3] (i o) &Bts*&*!i 



(7) #§82001-281909 
->SA* *&m?g-»^co&JK*BM2&) ; 'J 

(0 0 4 4} J&*mtt&j3<fc£#>£&:JD'f H«. 

© p h $ 7 ^±tzgserr e c t 

[0 04 5) dC05>«^^«. ffi^tt^ffl«c lOOffi 

30 o. 3-1 oMsscoate-eteffl-r*. cosiffl^^ 
#«vr«r«&. ©s^iajHiic^o h^-gt^<o«& 
[0 04 6] (i i) m^mb^-(omm^m 

50 KlfiA^t. m^«fc*fi»IW«OiK«*!EC«fflft: 
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mz&-eM&Ltz&. mis* 3o-2oo*c<oia&Tffi 

[0 0 4 7) 37- >*»m&<OM0t.l5&te~ 

&3 7 &¥<D&&TtZ S'x J^ffi^tt^S^«rS^ u 
T. 3 7«fr?4>3*®K:ffi<S#© (->x;P> £*20tra2f 

t» 3 7©&^£<m^£&^*ffi£#f*#<B;tf7 io 

»$u<»3 ox:£t±S5t^^x^ras<^fi^«:«raL 
je*£$;n*m£#o;tf5x*e*m&tt* sot;® 

31 2 OT^ETF* #£L<te6 Ot:jSj§l 1 OTCJttT, 
«fcD*?£b<tt8 0-1 0 5TCTr&-5. #^x«s 

(0 0 4 8) ^xJl/^^WS^^^^C^toJ 

x;iS^I»j££#o£^m^££j£l^T<ft^ * 
mttffi^ra^tUTt^ u^A. iaa&B*7> 

A^COiSSS^^ ; 4, 4' -7*/fc?X (4-~>7 30 
. 2. 2' -7*/ex (2-75^/yo/t 
» — fcHUtt, 2. 2' 

1. 1' -£x (tHP^yW) -2-th*a^ 

F*$(Dttom&mttmt: w f ^ * xmm<ot&&ti ; & 

##««W3tp-c. o. oo i-3®B*n?fc 
*. 

(0 0 4 9) (1 2) 8M8*&fc^»ffl 
*5e9i<Dfl*«ffl#§iStffi h^- (3 7 • vx;M8igtf>t> 40 

L<t*2-1 1/im, i:i)^l<tt3-l0/ini^ 

*&wobi—<oim¥&n& (dv) /<s*w^t«£ 

(dp) TS^n^tfita^tt, 9ft 1. 0* 



^PS 2001 -281 909 

[0 0 5 0) *^Oht-ll fiS (d 1) tfift 
(ds) £<Bifc (d!/ds) T*2*l«#&84<. » 
*L<ttl<*-l. 3, J;Olf*Kttl^l. 2 MS 

{0 0 5 1) 3 7 • S'X/MWftOh?'— £*t»TI*. ~> 
xWWWM. a«0. 0 0 1-1. 0/itn, »i 
L<fcfcO. 0 03-0. 6wm, <fc OffjFS* L < tt 0 . 0 
0 5-0. 2nmTfc*. i'x>M9»*S*ftm&ft 

«bfctt^«***atf^xJW**ltttt«8*c:fclcJ: 
D»*Zlfc3WT«, IBTOI«T37£*'x^£*W« 

[0 0 5 2) *&W<D h*— tt„ 0 
m&3n5D$Cfttt££fr>T» #iai$K:5 0-8 CC 
<D&mzmicmhZ-2&tt*<n^&*z£:&ft*l, 

[0 0 5 3) (1 3) mtt— AMMM 

[0 0 5 4) ftMft«t?£UTI*. =»flS^3R 

[0055) cn^(0*-ct>. MttfCitrtftWff^b 
\z\x. ^^a^soR^s^flata^igim/t^JSttm^ 
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(9) 
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[0 0 563 

OffiffiS^-CAS. ^ttRtmtttt. «TcO^»wJ:0 
(1) ISJM (8/1 OOgST; 3 St:) 

fcWTS^&x^xJUft^^fil (g/ioogs 
T) *fl}5gL,fc. 

[0 05 7] (2) IMS (mgKOH/g) 
J IS K- 1657-197 OKtpUTEtfSLfc. It 
^5 0g*3 0 0mie-*-i:3fflffU Cnt7t 
h> (8 0 v/v%) 12 8ml «D*.. CO 
»«*PHtt*fflHt. 0. lN0>NaOH*i8arcm 

A= (5. 6 1 X (B-C) Xf)/S 
A : HM (mgKOH/g) 

b ztmvmrztzmittzo. in bvvi** 

»«<DS Cm 1 ) 

C:^tt»<D^i:fitfcO. 1 NCOrtcmffc^MJ^A 
*®WHOm (m I ) 

f : o. i H(D*m<t*bvyi**m&<D7Tt?9- 

S :fcm*>S (e) 

[0 0 5 8) (3) (mgKOH/g) 
JIS K— 1557—1970 «y*l^>»X— 

AttttCtt. «T<O^^J?^$n*Smfa«rlmg* 
TffiU, 2 5 Om 1 ©nVf^ftSS^^^a 

icxn, ^*7^;n8t£oeui?>m»e (i. 4w/v 

UT7x;^7^U>©eU^>jS« (1W/VX) 
lOrafcta*, N/2*BMfc^MJ*A»3TC»£U 

tt**<D#J&ffi : (5 6X (6-7) ) /*B?S<ffi 
H= (28. 0 5X (B-A) X f ) /S+B?<ffi 

H :*m&m (mgKOH/g) 

m<om (m i ) 

B :^34«CO^<CSl>fcN/2<0^<fc^hU»>A* 
fc&OSI (m I ) 



f : N/2<D7KSi<fc^-h l JC?A*?SfiS<D7T^^- 
S :&**<Dfi (g) 

r.o o 5 9) (4) <r) 

AS TM D3 4 1 8-8 2£tMLT. 

v>T3^£fms&£i o*c/#T#iau -e^asT^ 

10 SC52 0 Oj fc&fflLfc. 

(0 0 6 01 < 5 ) IS^^SW^JO^S 

3$&& (dv) fcMWftMl (dp) a<D& (dv/ 
dp) I*. tftft£4ra&&B (SALD2 00 0A&> 

«»MmfMmttH) K^owfcwt, cam*** 

««&K:*fc*T&> JSfft 1 . 6 5-0. 
2 0 1, iSS^#l$ra=5#fSJ. OMTOr-sfc. 

[00613 (6) (dv) 

(d v/d p) 

20 WLtemzTntm^tm (dv), at/wa^ias 

(dv) (dp) <fc<OJt (dv/dp) 

0 0 ote<o&#-e?ro&» 

[0 0 6 2] (7) ->x;U£* 

x=r (l + s/100p) ^ 3 - r 
SO fcfcX. r->-x;^fflJ^fl«:^lHI^<D=l7iaS 

1Mtf-©*Mfi&&: *m) x = ^x;U#«* 

Urn) , s=37ffl*iftlooaiS5f:»tS>'i 
;^4ifi{*a>8ynigBJ&- p=>-x;pfi£#<D«K (g/ 
cm 3 ) pWU 1. Og/ctn 3 tUT. xtf) 

coo 6 3] (8) ^taae rc> 

^fc^5^fUJU_haBL, eSc5g^U>^-T8l 

^co®l»©^* I DM, ^-^IM^a^BI®©^* I 
a. 

50 £»i?S (36) = (I D^/ I DflO) X 1 0 0 



i 
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-^810-3-18) £ft$D* -Sff^tftE UTtt 

[0 0 6 4] (9) *7-tyhi&& CC) 

-fey hfitt£lfc. 
(1 0) <*) 

[0 0 6 5] (in 

E*ftfi&fft C**>KXW T^tftAtfl. 3 cure. 
XA&saxn >5*-f >?7—Z/S 10-3-1 

8) ettttsttrnife. 

iJZfV (96) = [ (A-B) /A] X 1 00 

A : 1 0 0 0 Ottft¥LTt>HNfettttCM*<&ti. 

B:750 0-950 Ott&TEIJ^UTfcMWStttwig 

Bam**. 

C : 50 0 0~7 0 0 0tt£Tf^LT*>MM$telCfS! 
D : 4 5 0 Otfc£tTTgO»^»r[SJffl^52^. 

(0066) imiamu 



(10) ftB82001-28l909 

(i) mm&mi&tov&m 

g=5 6t:) 10 091. *-*>^7yj? (=^ffc^tt 
39. f#2 5 J ) 6 ft, ?fr*BS8fl>*a («±^«r<t 

fflfiS f7,fcTD>^5v^TRHj ) IS. v 
H-;i/^>-tf>0. 4S, t-KfWM^^> 
1. 065, *irau**$Mj;Mftx;wi^£ro s E/'7 
~ OU^EK^xntn. &i&£:AA6, Tg = 9 
10 4«C) 0. 5«4a#«>«#»IB*Clft«i-S-&bfc», 

flBxXr-;Mb^%i:UT7^;na^^-;U (*^i-> 
1 5 (g/1 00 gST : 3 5t;> 8, 

(0 0 6 7] (2) ftftfttttfttOM 

5 o BBicpK^m^- h y * a (*M:r ji** u &«) 
cftMWffi) Tffl^b^tei^, d 50 

(flS5&t4S^^<D 5 036$»fiS) #0. 3 6umt. D 
90 (®»t«ife»*O9 0%Sam» **0. 8 

[0 0 6 8) (3) fctfcX^ 
_tffi(2> T5H©Lfc*f£{fc^*v*Ario-r K5MM 

t -^;^-^-^i>- 2 -X^J^^if/X- h <B 
«A« r/t-y^Oj ) 5gB£*£lJDL. 

« TMDN3 0 3V§iJ ) £IBl>T, 15. OOOrp 

[0 0 6 9] (4) mmm-s 

40 «t) «^SJ*S3&t,>5:Si£:|glcSAU. 9 O^Trffi 
ftl^T* 3SWpH$4WTICH^ (2 5t. 10 
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v) 146. 8/imT*0, ^l^^g (dv) /m&L 
(dp) 141. 2 DSC88&T14 

C0 0 7 0) <5) mmmom® 

a* fRX — 2 0 0 J ) 0. 6&£8sj&DU ^>«>x^ 
[0 0 7 1] (6) Bftftfttfe 

haft, tt&tt. Rt;ffl»<Dia««a*it*fi(i^ 

[0 0 7 2] cm8M2] S)fe3d<hLT;&-#>:/^v 

* <o«t>oic-f iD-ffifi (^5ur>htta, ©as 

Ttoner yellow HG VP2155J : 
C. I. fcf^*>h-fXD-l 8 0) 50ftttJBU & 

(S/1 OOgST; 3 5t) «±) SfflUfcCtP^ 

fc. »&n«:««?pi^^T^?a«$a)^Lfc^c^ 
i 3 STr^&ofc. i ir^-r. 

[0 0 7 3] (MM 3] 5?#«^5A^3K>«t7JP* 

WTS^fi-l 5 (g/1 0 OgST : 3 5"C) ^ 
ffigSfilfcLfctC* 1 4 OtTJbofc, te^Sr^ 1 £ 

[0 0 7 4) C&1M4] *#iitf>«*>M«>tt7;u* 

jUXX^i: IT h U * U y bKv^r7 U ^ 

tx^w>fc#-r*i3/SS=i & (g/ioogs 

T ; 3 5 XT) &±) */3<^fcC£EtfH4* ffltfll fcH 

1 raw. 

[0 0 7 5) CSfe«SH5) 
0> 37«lf(^l« 

0OgST;35t) a±J Sffl^fcC Sifig 

(3) T14, X/t^*fW-*«HTl 5. OOOrp 
mtO|gltBjftT?3 0#Mia5*Wr«»UT. ¥fil«ftjatt© 

M««PMA&«. I«ftWB«l 0 OKlc&L*: 



<»&&£$8£Lfc. £<3jB£. ftflW^ttS (dv) 14 
6. 2*mT£0, fMTOttft (dv) /MfcTOtt 
& (dp) 141. 2 3n?fc. 
[0 0 7 6) (2) ^x^O*** 

Mr. *^;u**$m;u— 1* (gt»Tg=i 0 so 
2©ct^3 oa«ia»*»Lft«fc:T«»«fl:«iaux, 

^SS^STEflfcLfcifcC*, Dgo*>l. 6«mT*r> 

PS&ffl [*B3fe«3RttK. i8<££ rVA-0 8 6 J : 2. 
2' -TVtfX C2-***-N- (2-/Vf HD^'> 
IW) -^D^>7S HJ ] 0. 2g&£&§f#6 5 
©fc»i»bfcfiS«c*R«?»lCAn. 4^rPaffi^*«l«lU 
jKJ&£f£iLU pH9. 5<0ffi^*e^-O*^ 

[0077] JtET^^nfcnr • ->x;M83e&*rr* 

HiD?R©pH£4£rFCl,T&ifti£ (2 5*0, 3 0^ 
20 IBB) fcfxH. «j&i::J:0*£#&Lfc&, SrfcC-f 
£&*5 0 09tfejLTJ9X?iJ— fl^*tfc»*f» 

fc. -eofg. me. star. &@iso 

[0 0 7 8] c©a^#*m4, fm*«itt& (d v) 

#6. 7Mm-CS0, (dv) 

tfc& (dp) 2iTfc<?&. ->x;w«ffi^ttms 

(*:<!Dffifflfii:37tt^<08tffi^6»3£Lfc'>x;Pi|i«4, 
0. 0 2 tf mT^fc. ffi^tt^OBtlKfcr-^affi 
SO 14. 5 01CT^fc. 

[0 0 7 9] (3) m&M 

±HB3T ■ ^xjn«fi€wrefi*{«tt^ i o oesic 
s>Mfc«. rRx-2ooj ) o. sgsfcasiii] 

[0 0 8 0] [Jt«^ i ] 5f^^as^;p^>siT;^ 

CD&3&SH4&= 1 4 ; X ? U > KttT S »»fi=- 1 5 
(g/lOOgST; 3 5t) W±) ^ffl^^diK^V 

14. m&wi ±mmzLT&&mhi—&zm&m*:tt 
i2 5m^. zommmt* n»»tt^s<. so 

[008 11 

SO 
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